NOTES
[Vol. XV, No. 1 of Sec. 6), then Riemann's integral re-presentation of the solution (7) remains valid under the assumptions, (i) and (ii), of Picard's theorem alone.
In fact, Riemann's integral representation6 of the solution (7) contains only the following elements: (a) the boundary data <p(x), <f/(y) [which are subject to condition (3)] and their first derivatives and (/3) the function H{x, y; £, r?) and their first derivatives on the boundary; cf. (5), (5 bis). But item (0) does not involve the second derivatives of the function H (derivatives which do in general exist). On the other hand, not only the functions <p(x), tp(y) but also their first derivatives, introduced by item (a), are controlled by assumption (ii). Hence it is clear that the italicized assertion, concerning the general validity of Riemann's formula, can be concluded by the same argument (this time by approximating a(x, y), b(x, y) and <p{x), \p{y) as well as d<p{x)/dx, d\p(y)/dy by sequences of smooth functions) which was applied in Sec. 7. The effect of disturbing the thermal equilibrium of an oscillating conducting surface and its surroundings by changing the isothermal surface temperature at a given time was investigated in Ref. [1] . It was shown therein that the heat transfer and the thermal state of the fluid associated with the oscillating surface can be significantly different from that for conduction from a stationary surface with the same initial temperature difference. To complete this study it is appropriate to investigate the effect of insulating the surface at a given time on the equilibrium state.
NOTE ON THE AERODYNAMIC HEATING OF AN
Accordingly, consideration is given herein to a doubly infinite plane surface which is oscillating axially (i.e., longitudinally) in a viscous and heat-conducting fluid. It is assumed that sufficient time has elapsed so that an equilibrium state exists in which a periodic motion of the fluid has been established, and the heat obtained by viscous dissipation is all conducted through the surface so that the temperature does not increase indefinitely with time. In this state the fluid velocity is given by [2] u(y, t) -U exp [ -(n/2v)l/2y] cos [nt -(n/2v)l/2y] (1) and the temperature is [1] T, = |exp [~(2n/v)W2y] -g ^ pr texP \-{n/a)x/2y} cos {2nt -(n/a)l/2y\ oscillations, v is the kinematic viscosity coefficient, Pr is the Prandtl number, c" is the specific heat at constant pressure, T denotes temperature, a is the thermal diffusivity, and the subscripts e and °° denote conditions at equilibrium and far from the surface, respectively.
From Eq. (2) it can be seen that the thermal boundary condition at the surface (y = 0) for equilibrium is 
The profiles associated with the oscillations are shown in Fig. 1 for two special cases for air. The equilibrium profile (I) is one in which the temperature monotonically increases 
Obviously, the recovery factor with oscillations is increased (n > 1) or decreased (rj < 1) with respect to that for steady flows depending on the relative orders of magnitude of the various terms in Eq. (9). Let us consider the first cycle (i.e., k = t0). Then Eq. (9) can be written, after some simplification, as ri = [x ~ \ (Pr),/2] ~ 1 +°(Pr/2)1/2 Sin (2n<0 ~ °"2233)-
On the other hand, if n(k -t0)/ir is appreciable (over 1/2, say) then the first two terms of Eq. (9) give rx with an error of less than 5 per cent for air.
For air, (Pr = 0.73) Eq. (10) shows that, for k = 0, 0.439 < r, < 0.593, depending on the value of nt0 . On the other hand, for large k, the recovery factor increases as (fc -t0)1/2, which increase is directly due to the energy added to the boundary layer by the plate oscillations. This variation is shown in Fig. 2 . It is seen that advantageous recovery factors (i.e., r, < 1) will only persist for a short time, until the initially cold boundary layer ( Fig. 1, I) is heated by the plate oscillations. 
